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(54) INFORMATION RECORDING AND REPRODUCING DEVICE 

(57) Abstract: 

PURPOSE: To improve the operation efficiency of an information 
recording and reproducing device by shortening the access time of 
the recording and reproduction of information. 

CONSTITUTION: A magnetooptic disk device 1 is provided with a cache 
buffer 5 which stores a FAT(fi le allocation table) 5a, a base 
information input means 11 inputs and stores base allocation 
information from a host machine 9 at the time of initialization, 
and an allocation table transfer means 12 reads one of plural FATs 
7a from a (magnetooptic) disk 7 and stores it in the FAT 5a. For 
reproduction, target allocation data is read out from the FAT 5a 
and outputted to the host machine 9. For recording, the contents of 
information are recorded on the disk 7 and an allocation data 
registration means 13 registers its allocation data in the FAT 5a. 
A registered data recording means 14 records allocation data 
(registered data) which ere registered at no- instruct ion time in 
plural FATs 7a respectively. A recording medium ejecting means 15 
ejects the disk 7 after recording unrecorded registered data in the 
FAT 7a if the data is present. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the information record regenerative apparatus which performs informational record or playback to the record medium 
with which the file control table of the same content which consists of management data for two or more files of every is recorded on 
two or more fields, respectively The cache buffer equipped with the managed table storing field which can store said file control table, 
A managed table transfer means to read said file control table from the field of either of two or more fields on said record medium at 
the time of initialization, and to transmit to the managed table storing field on said cache buffer at it is established. The information 
record regenerative apparatus characterized by managing each file control table of two or more fields on record or informational 
playback, and said informational record medium using the file control table on the cache buffer. 

[Claim 2] In the information record regenerative apparatus which performs informational record or playback to the record medium 
with which the file control table of the same content which consists of management data for two or more files of every is recorded on 
two or more fields, respectively The cache buffer equipped with the managed table storing field which can store two or more 
management data which constitute said file control table, When there is no management data of the file accessed at the time of a 
playback instruction execution into the file control table on said cache buffer A management data transfer means to read said 
management data with which it was accessed in the file control table of the field of either of two or more fields on said record 
medium, and to transmit to the managed table storing field on said cache buffer is established. The information record regenerative 
apparatus characterized by managing each file control table of two or more fields on record or informational playback, and said 
informational record medium using the file control table on the cache buffer. 

[Claim 3] The information record regenerative apparatus characterized by establishing a base information input means to input and 
memorize the base management information which includes the number of the fields where the file control table on said record 
medium is recorded, and the address of each file control table in an information record regenerative apparatus according to claim 1 or 
2 from high order equipment. 

[Claim 4] The information record regenerative apparatus characterized by establishing a management data registration means to 
register into the managed table storing field on said cache buffer the management data inputted with this instruction at the time of a 
record instruction execution in an information record regenerative apparatus given in claim 1 thru/or any 1 term of 3. 
[Claim 5] The information record regenerative apparatus characterized by establishing a registration data-logging means to record the 
management data which is not recorded on the file control table on said record medium in the information record regenerative 
apparatus according to claim 4 among the management data of the file control table on said cache buffer registered by said 
management data registration means at the time of a non-instruction execution, respectively on each file control table of two or more 
fields on this record medium. 

[Claim 6] The information record regenerative apparatus characterized by to establish a record-medium blowdown means to discharge 
said record medium after recording the management data which is not recorded on the file control table on said record medium among 
the management data of the file control table on said cache buffer registered by said management data registration means in an 
information record regenerative apparatus according to claim 4, respectively on each file control table of two or more fields on this 
record medium, when discharging said record medium. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a means to manage the file of the information in that information record regenerative 
apparatus, and its management data especially, about the information record regenerative apparatus which performs informational 
record or playback to a record medium like magnetic disks, such as a floppy disk, or an optical disk. 
[0002] 

[Description of the Prior Art] Although the magnetic disk and removal of a floppy disk etc. which can be detached and attached are 
impossible, there is a magnetic disk in which rewriting like a built-in magnetic disk with a large capacity is possible, or an optical disk 
(wide sense) in which attachment and detachment like the optical disk (narrow sense) of a postscript mold with recording density 
respectively higher than a magnetic disk or a rewritable magneto-optic disk are free in the record medium used for an information 
record regenerative apparatus. 

[0003] Ln order to perform informational record or playback to these record media, the file control table in which the address, the 
number of sectors to be used which consist of the surface number which shows where [ on a record medium ] the file is recorded with 
the file name or the file number, a track number, and a sector number were registered into as management data of the file, and those 
management data were gathered for every file which are 1 set of information at the time of record is created. At the time of playback, 
a table is searched by the file name or the file number, and information is reproduced from the obtained address. 
[0004] Since FAT (file allocation table) in MS-DOS (the disk criteria operating system of U.S. Microsoft Corp.: trademark of the 
company) corresponds and this file control table is generally used widely, it also calls a "file control table" "FAT" below. 
[0005] Since this FAT is needed whenever informational record, playback, deletion, etc. are performed, it is surely recorded on the 
record medium and, especially in the case of the record medium which can be detached and attached freely, is very important. 
[0006] Since the precious information which should have been recorded as FAT becomes destruction or playback impossible will be 
lost, in order to prevent such a major accident, FAT of the same content is stored in two or more fields which carried out mutually- 
independent, respectively. For example, when a record medium is a magneto-optic disk 7, as shown in drawing 10 , two places or FAT 
field 31c- as further shown by the imaginary line of the FAT fields 3 la and 3 lb of the outermost periphery of the recording surface 
30 and the most-inner-circumference section is prepared at least, FAT is stored in each, and safety improves, so that there are many 
FAT fields n (namely, the number of FAT). 

[0007] Since what is necessary is just to read FAT from FAT field 31b at the time of information playback when FAT of the field of 
either of these fields, for example, FAT field 31a, cannot be read from read-out and FAT field 31a, even if there is much several n of a 
FAT field, it seldom becomes a problem. However, at the time of information record and deletion, radial migration of all n FAT fields 
31a and 31b and the head of 31c- which is not illustrated since FAT must be updated increases, the access rate at the time of record 
and deletion falls, and the working efficiency of an information record regenerative apparatus worsens so much. 
[0008] Therefore, there was a proposal of write back type disk cache equipment as shown, for example in JP,5-303528,A. That is, it 
managed in order of the address on the cache buffer by making the data of part extent for one truck including the accessed block 
(equivalent to management data) into a group, and when there was a block updated by information writing, there was a proposal of 
carrying out a back light to a record medium as a group. 
[0009] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned proposal used the cache buffer of a LRU (LeastRecently 
Used:, i.e., the block accessed most newly, is held) method as a cache buffer, and has managed the group including the block 
moreover accessed as a transfer unit. Therefore, the block before accessed a little when there was much excessive data other than the 
block to need and it did not take a large capacity of a cache buffer is missing, and it is ****. 

[0010] Therefore, the block of the file accessed from high order equipment and the file on a cache buffer is not necessarily in 
agreement (hit). That is, it must reproduce from a record medium anew, and the block which is not hit since the hit ratio is bad must 
enlarge capacity of a cache buffer further, in order for there to be a problem that the access time becomes late and to gather a hit ratio 
rather than the usual access which does not have a cache buffer on the contrary. 

[001 1] If RAM quick [ of an access rate ] can be used, so that it thinks practically in cost since RAM quicker [ of an access rate ] than 
other RAM [ data / which need especially rapid access although it does not interfere even if it substitutes RAM usual / cache memory / 
which is used as a cache buffer / in a function top ] is used, and there is little capacity, and capacity is large, it must bear also by RAM 
[ a little ] quicker than other RAM. 

[0012] This invention is made in view of the above-mentioned point, the hit ratio of FAT formed on the cache buffer is raised, 
informational record and the reproductive access time are shortened, and it aims at measuring improvement in the working efficiency 



of an information record regenerative apparatus. 
[0013] 

[Means for Solving the Problem] The file control table of the same content which consists of management data for two or more files 
of every performs this invention as follows in the information record regenerative apparatus which performs informational record or 
playback to the record medium currently recorded on two or more fields, respectively, respectively in order to attain the above- 
mentioned object. 

[0014] That is, the cache buffer equipped with the managed table storing field which can store a file control table, and a managed table 
transfer means to read a file control table from the field of either of two or more fields on a record medium at the time of initialization, 
and to transmit to the managed table storing field on a cache buffer are established, and each file control table of two or more fields on 
informational record, playback, and a record medium is managed using the file control table on the cache buffer. 
[0015] Or the cache buffer equipped with the managed table storing field which can store two or more management data which 
constitute a file control table, The management data with which it was accessed in the file control table of the field of either of two or 
more fields on a record medium when there was no management data of the file accessed at the time of a playback instruction 
execution into the file control table on a cache buffer is read. A management data transfer means to transmit to the managed table 
storing field on a cache buffer is established, and each file control table of two or more fields on informational record, playback, and a 
record medium is managed using the file control table on the cache buffer. 

[0016] In each above-mentioned information record regenerative apparatus, it is good to establish a base information input means to 
input and memorize base management information including the number of fields and the address of each file control table with which 
the file control table on a record medium is recorded from high order equipment. 

[0017] It is good to establish a management data registration means to register into the managed table storing field on a cache buffer 
the management data inputted with this instruction at the time of a record instruction execution furthermore. 

[001 8] Moreover, it is good to establish a registration data-logging means to record the management data which is not recorded on the 
file control table on a record medium among the management data of the file control table on the cache buffer registered by the 
management data registration means at the time of a non-instruction execution, respectively on each file control table of two or more 
fields on this record medium. 

[0019] Or when discharging a record medium, after recording the management data which is not recorded on the file control table on a 
record medium among the management data of the file control table on the cache buffer registered by the management data 
registration means, respectively on each file control table of two or more fields on this record medium, a record-medium blowdown 
means to discharge a record medium may be established. 
[0020] 

[Function] Since the information record regenerative apparatus constituted as mentioned above reads a file control table at the time of 
initialization and a managed table transfer means transmits it to the managed table storing field on the cache buffer which can store a 
file control table from either of two or more fields on a record medium at it, on the cache buffer, 1 set of all file control tables are 
stored. 

[002 1 ] therefore, a hit ratio is 1 00%, and even if it is not a cache buffer with a so quick access rate, since it is not necessary to read 
from a record medium one by one, an effective access rate is boiled markedly and it improves. Since each file control table of two or 
more fields on informational record, playback, and a record medium is managed using 1 set of file control tables on the cache buffer, 
the working efficiency of an information record regenerative apparatus improves. 

[0022] Or since the management data accessed from the file control table of either of two or more fields on a record medium is read 
and transmitted to the managed table storing field on the cache buffer which can store two or more management data with which a 
management data transfer means constitutes a file control table at the time of a playback instruction execution, all the accessed 
management data are stored on the cache buffer. 

[0023] Generally all the files currently recorded by the activity in 1 time of the power-source ON time amount on the 1st of an 
information record regenerative apparatus are not accessed, and even when it is an application with many counts of access, the number 
of files is restricted. Therefore, since it is far small compared with the case where all the file control tables are stored and ends, as for 
the capacity of a cache buffer, only the part can use a cache buffer with a quick access rate. 

[0024] therefore, except when reproducing a new file, it is 100% of hit ratios, and from next time, since an access rate boils markedly 
the management data of the file accessed once and improves, validity or its average access rate improves, and its working efficiency of 
an information record regenerative apparatus improves substantially. 

[0025] the above - also in which information record regenerative apparatus from the high order equipment to which the base 
information input means was connected with the number of the fields where the file control table on a record medium is recorded By 
inputting base management information including the address of each file control table, and memorizing to the same cache buffer top 
or RAM OS (operation system) back is, for example, even if the number of fields and the address of each file control table change 
with differences in the VAJON, respectively also in the same MS-DOS, it becomes possible to completely process similarly. As for 
this, in the case of the information record regenerative apparatus which uses the record medium which can especially exchange, and 
can be detached and attached, the effectiveness is large. 

[0026] Furthermore, a management data registration means registers into the managed table storing field on a cache buffer the 
management data inputted with this record instruction at the time of a record instruction execution, i.e., when recording new 
management data including file updating. 

[0027] Therefore, although the file control table on the cache buffer which uses it whenever new management data is recorded and by 
which each file control table of two or more fields on a record medium is managed is updated, since even the file control table for 
every field on a record medium does not necessarily update each time, the execution time of a record instruction is shortened 
conventionally. 



[0028] Moreover, a registration data-logging means records the management data which is not recorded on the file control table on a 
record medium among the management data of the file control table on the cache buffer newly registered into the time of a non- 
instruction execution, i.e., a record instruction, or the idle time except the time of a playback instruction execution, respectively on 
each file control table of two or more fields on a record medium. 

[0029] Therefore, the management data of the new file registered by the management data registration means is recorded on all the file 
control tables on a record medium by this registration data-logging means, and these all tables are updated, therefore — although the 
mostly proportional time amount is required for the number of the fields on a record medium, since this processing is performed at the 
time of a non- instruction execution — the working efficiency of an information record regenerative apparatus — rather — ** — it may 
be disadvantage and there are nothings. 

[0030] Or if the management data which is not recorded on the managed table on a record medium among the management data of the 
managed table storing field on the cache buffer registered newly remains when discharging a record medium, a record-medium 
blowdown means will discharge a record medium, after recording the remaining management data on each file control table of two or 
more fields on a record medium, respectively. 

[0031] A record medium is discharged, after a record-medium blowdown means acts and renewal of each file control table on a record 
medium is ensured, even when the blowdown instruction of a record medium is issued immediately after having followed, for 
example, executing a record instruction and a management data registration means does not act. 
[0032] 

[Embodiment of the Invention] The gestalt of implementation of this invention is concretely explained with reference to a drawing 
below. Drawin g 2 is the circuit diagram showing the configuration of the optical-magnetic disc equipment which is the example of the 
information record regenerative apparatus which carried out this invention. 

[0033] The optical-magnetic disc equipment 1 shown in drawing 2 is constituted by CPU2 which performs control and information 
processing of this whole equipment, the memory group who consists of ROM3, RAM4, and a cache buffer 5, read-out of the magneto- 
optic disk 7 which is a record medium and the read/write control section 6 which controls writing, and the I/F control section 8 which 
is high order equipment and which is connected to the host machines 9, such as a personal computer and a workstation, for example, 
and control the interface of I/O, such as data (information) and a command (instruction),. 

[0034] CPU2 performs the control and information processing of each part which constitute optical-magnetic disc equipment 1 
according to the program beforehand stored in ROM3 according to the command from a host machine 9, and RAM4 and a cache 
buffer 5 are made to memorize required data temporarily, or it reads and processes the data made to memorize. 
[0035] Although the cache memory which constitutes a cache buffer 5 is a kind of RAM, generally it is constituted by memory with a 
quick access rate instead of [ with a capacity smaller than mass RAM4 ]. Although the memory with the quickest access rate is the 
memory prepared on the same chip as CPU, since the capacity is restricted and is limited to the application of a register etc. in many 
cases, it prepares a memory device with an access rate quicker than RAM4 near CPU2, and uses it as a cache buffer 5. 
[0036] The read/write control section 6 is constituted by each servo mechanism system which performs the information processing 
system which consists of a strange demodulator circuit which is not illustrated, respectively, an error correction circuit, etc., the 
information on a magneto-optic disk 7, the writing of management data, read-out, the optical head that performs elimination, its 
migration, and revolution actuation of a magneto-optic disk 7, and the servo control system which performs control of those servo 
mechanism systems. 

[0037] Files, i.e., 1 set of information, are each FAT fields 31a and 31b of the recording surface 30 of a magneto-optic disk 7 
( drawing 10 ). — It is recorded on the field of an except and the start address, the recorded number of sectors are the FAT fields 31a 
and 31b as management data of this file. - It is recorded on each FAT, respectively. Since, as for a magneto-optic disk, record is 
performed only on one side unlike a magnetic disk, the address is constituted by only the track number and the sector number. 
[0038] 1 set of every one management data of that is all transmitted for FAT which the optical-magnetic disc equipment 1 by this 
invention becomes from the management data for every file to a cache buffer 5 whenever [ capital / where a file is accessed by 
beginning at the time of a playback instruction execution ] at the time of initialization, and FAT is formed in the managed table storing 
field on a cache buffer 5. 

[0039] Or an example of the management information memorized by the cache buffer 5 (or RAM4) using this FAT in order [ of the 
file on a magneto-optic disk 7 and each FAT fields 3 la and 31b, and 31c- ] to manage FAT, respectively is shown, a table 1 - FAT 
on a cache buffer 5 » In (A) of a table 1, (B) shows the information on each management data, i.e., an offset value and cache 
information, that (C) is similarly contained [ information / FAT ] in FAT in the FAT management information on a magneto-optic disk 
7, respectively. 
[0040] 
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[0041] The FAT information shown in (A) of a table 1 consists of number: [ of the number of the FAT fields on a magneto-optic disk 
7, i.e., FAT, ] n, and the number of the management data contained in 1 set of the FAT, i.e., number [ of files ]:m, CPU2 (base 
information input means) of read-out and optical-magnetic disc equipment 1 inputs [ a host machine 9 ] it from a magneto-optic disk 7 
at the time of initialization, respectively, and a cache buffer 5 (or RAM4) is made to memorize it. 

[0042] The FAT management information shown in (B) of a table 1 is constituted by each start address of n FAT fields on a magneto- 
optic disk 7, i.e., the start address of each FAT (FAT#1, FAT#2 ~ FAT#n). Since severaln of FAT and the start address of each FAT 
change with OS's and the record media which are used, respectively and optical-magnetic disc equipment 1 does not understand them, 
they are inputted and memorized from a host machine 9 by CPU2 as well as the FAT information which also showed this FAT 
management information to (A) of a table 1 . 

[0043] For the management data information shown in (C) of a table 1, each management data of m files recorded on the magneto- 
optic disk 7 is n FAT#1 and FAT#2. -- when recorded on FAT#n, respectively The offset value (1), i.e., offset, which shows which the 
start address of the management data has separated from the start address of each FAT, offset (2) - Offset (m), It is constituted, the 
information, i.e., the cache information, about each management data on FAT formed in the managed table storing field of a cache 
buffers. 

[0044] Although several n of FAT changes with OS (operating system) and record media, and n= 2 is most and it also has the case of 

n= 3 with a magneto-optic disk by the usual disk here, n>=4 is rare. And if an information record regenerative apparatus is generally 

connected to high order equipment and a system is formed, n will not change on the way. However, several m of a file always changes 

and it is increasing steadily with informational are recording except for the case where informational deletion is performed. 

[0045] It is obtained by making offset (j) of this management data of the management data information shown in (C) of a table 1 add 

to the start address of FAT#i of the FAT management information the start address of the management data (j) of certain FAT field #i 

on a magneto-optic disk 7 indicated integers i and j to be to (B) of a table 1 as i=l-n and j=l-m, respectively now. 

[0046] The cache information on the management data information shown in (C) of a table 1 consists of two flags, the 1st flag shows 

whether it is the no by which the management data (j) concerned is stored in FAT on a cache buffer 5, and the 2nd flag shows whether 



management data 0) is recorded.on FAT#i on a magneto-optic disk 7. 

[0047] Namely, as shown in (C) of a table 1, the 0th train is an offset value and the i-th train is the cache information on FAT#i. Since 
the j-th line is the offset Q) and cache information on management data (j), if the 1st and 2nd flag is arranged in order and the content 
of the i-th train and the cache information on the j-th line (ij) is expressed For example, if the content of cache information (23) is 
{00}, it is shown that management data (3) is not stored in FAT on a cache buffer 5 yet. If management data (3) is transmitted to FAT 
on a cache buffer 5 from one on a magneto-optic disk 7 of FAT, the content will change to {1 1 } (other cache information on the 3rd 
line). 

[0048] Moreover, if a file (j) is recorded newly, for example, while offset (j) will be memorized from the start address of the 
management data The content of all the cache information on the j-th line is set to {10}, and the management data on a cache buffer 5 
is FAT#1 of each FAT field on a magneto-optic disk 7, and FAT#2. - As it is recorded on FAT#n The content of cache information 
(lj) and ~(2j) (nj) changes to { 1 1 } in order. 

[0049] That is, the column of all the cache information on management data information is {00}, and if management data (j) is 
transmitted to FAT on a cache buffer 5, the content of all the cache information on the j-th line will be set to {11} at the beginning at 
the time of initialization (even if it is from FAT of which field on a magneto-optic disk 7). Moreover, if new management data (j) is 
registered into FAT on a cache buffer 5, all the cache information on the j-th line will be set to {10}, and it will be set to {1 1} if 
recorded on FAT on a magneto-optic disk 7. 

[0050] Drawin g 1 is the functional block diagram showing the configuration of the optical-magnetic disc equipment which is the 1st 
example of this invention. The optical-magnetic disc equipment 1 shown in drawin g 1 is constituted by a base information input 
means 1 1 by which each shows an operation of CPU2 ( drawing 2 ) to a functional order, the managed table transfer means 12, the 
management data registration means 13, the registration data-logging means 14, the record-medium blowdown means 15, and a cache 
buffer 5 and a magneto-optic disk 7, and file control tables (FAT) 5a and 7a are formed in the cache buffer 5 and the magneto-optic 
disk 7, respectively. Although FAT7a on a magneto-optic disk 7 is plurality in practice, it is represented with one FAT at drawing 1 . 
[0051] Hereafter, an operation of each means is explained with reference to flow drawing. Drawin g 3 is flow drawing showing an 
example of an operation of the base information input means 1 1 at the time of initialization of the 1st example and the managed table 
transfer means 12. 

[0052] When the routine of initial setting shown in drawing 3 starts, the base information input means 1 1 acts at step 1 first, the base 
management information which is the FAT information shown in (A) of a table 1 and (B) and the fundamental management 
information which consists of FAT management information is inputted from a host machine 9, and a cache buffer 5 is made to 
memorize it. Next, it progresses to step 2 and the field of the management data information on the cache buffer 5 shown in (C) of a 
table 1 is cleared. 

[0053] Furthermore, the managed table transfer means 12 acts at step 3, read the whole of any 1 set in two or more FAT7a on a 
magneto-optic disk 7, and it transmits to the FAT field on a cache buffer 5. While forming FAT5a which consists of m management 
data, offset (1) thru/or offset (m) are registered into the offset column of the field of management data information, and all cache 
information on the 1 st line thru/or the m-th line is set to {11}. 

[0054] Thus, initial setting is ended and it jumps to the routine (A) which is the usual activity. In addition, the root shown with the 
broken line which becomes an end from step 2 and is jumped to a routine (B) is explained in the 2nd example mentioned later. 
[0055] Drawing 4 is flow drawing showing the routine (A) which is an example of the usual activity of the 1st example. If the routine 
(A) shown in drawing 4 starts, it judges whether the command inputted from the host machine 9 at step 10, and if it is no, it will return 
to step 10. If the command has inputted, it will progress to step 1 1 and the content of the command will be judged, and if it is a 
playback instruction, and it is a record instruction, it will progress to step 12 to step 15, respectively. 

[0056] If it progresses to step 12 with a playback instruction, the object of a playback instruction judges a file or management data 
with the specified address, if it is a file, if it is read-out and management data from a magneto-optic disk 7, it will read from file 
control table 5a of a cache buffer 5 at step 14 by step 13, and after transmitting to a host machine 9, respectively, it will return to step 
10. 

[0057] If it progresses to step 1 5 with a record instruction, the object of a record instruction judges a file or management data with the 
specified address, and if it is a file, the content of the file continued and inputted at step 16 will be recorded on a magneto-optic disk 7, 
and it will return to step 1 0. If it is management data, after memorizing the address specified at step 1 7, it judges whether FAT#i 
which is an object for record is i= 1 at step 18 with the address, and it returns to step 10 as it is, without inputting the content of the 
management data which will progress to step 19 and will follow the address if it is FAT# 1 , registering with file control table 5a of a 
cache buffer 5, and inputting the content of management data into step 10, if it is not return and FAT#1. 

[0058] That is, at the time of a playback instruction, since it reads from a cache buffer 5 and outputs to a host machine, a response is 
quick [ considering only management data, ] rather than it reads from a magneto-optic disk 7 to whenever [ the ]. Moreover, since the 
n addresses are inputted and memorized, the content is inputted only once and it only registers with file control table 5a instead of 
repeating that input the same content into whenever [ the ] also at the time of a record instruction, and it records it on a magneto-optic 
disk 7 to each n FAT, a response becomes quick far. 

[0059] Drawin g 5 is flow drawing showing an example of the subroutine of registration/deletion. Registration is recording the content 
of the new file (it is considered that the thing to read and by which a part of content's was corrected is also a new file's) on a magneto- 
optic disk 7, and registering the management data into FAT, and deletion is making into an invalid the file into which the content's is 
already recorded and management data's is registered. 

[0060] However, as the routine (A) shown in drawing 4 explained the file in registration, the content is recorded on a magneto-optic 
disk 7 with a record instruction, but even if the management data is registered into the cache buffer 5 with a record instruction, it is not 
recorded on each FAT of a magneto-optic disk 7. In deletion, since the management data in which an invalid thing is shown should 
just be registered with a record instruction even if the content remains in the magneto-optic disk 7, if it sees about management data, it 



will be the thing same also as registration and deletion. 

[0061] If the subroutine of the registration/deletion shown in d rawin g 5 starts, and the existence of the management data (registration 
data) which has not been recorded on FAT7a on a magneto-optic disk 7 yet at step 20 and which was registered newly, i.e., the 
existence of the cache information (lj) whose content is {10}, is judged, and a return is carried out and it is [ there is nothing, and ], it 
will progress to step 21. 

[0062] At step 21, CPU2 acts as a registration data-logging means 14 ( drawing 1 ), and the registration data on a cache buffer 5 (j) are 
recorded on FAT#i, and after i= 1 - n repeat changing cache information (ij) into { 1 1 } n times, it progresses to step 22. At step 22, the 
same judgment as having explained at step 20 is performed, if it is, it will return to step 21, and if there is nothing, a return will be 
carried out. 

[0063] A return will not be carried out if the subroutine of the registration/deletion shown in drawin g 5 starts, and it does not finish 
processing all non-recorded registration data. However, since the time amount which modification of the cache information on a cache 
buffer 5 takes is very brief, it does not become a problem, but since the migration for the tracking of a head takes time amount in order 
to change the management data (j) of FAT of the field on a magneto-optic disk 7 which has more than one, it does not finish for a 
short time. 

[0064] Therefore, even if the following command inputs from a host machine 9, depending on the method of ************** ? 
working efficiency of optical-magnetic disc equipment 1 is worsened, and it is ****. Therefore, what is necessary is just to make it 
resume a subroutine, after stopping the subroutine of registration/deletion and executing a command instruction, if the priority of 
interruption of a command is set up highly and a command inputs. 

[0065] Or step 22 of a subroutine shown in drawing 5 is deleted, and as long as step 21 finishes, it may be made to carry out a return. 
In this case, a return is carried out from the start of a subroutine by the time amount which processes one non-recorded registration 
data also by max. 

[0066] However, since the time of a non-instruction execution surely exists in somewhere and it jumps repeatedly to this subroutine in 
the meantime when the command from a host machine 9 inputs continuously, without keeping between (for example, even when 
[ extreme ] optical-magnetic disc equipment 1 is used as a common database of many host machines), a practical failure is not 
generated even if it adds modification for the above time amount compaction. 

[0067] However, while the subroutine of registration/deletion is performing the after treatment after executing those instructions since 
the input of a command occurred frequently, when the blowdown instruction which removes a magneto-optic disk 7 inputs, there is a 
possibility that it may be discharged while after treatment has not been completed. 

[0068] Drawing 6 is flow drawing showing an example of the routine of CPU2 which is the record-medium blowdown means 15 for 
preventing such accident. If the blowdown routine which the blowdown instruction of a magneto-optic disk 7 inputted, and was shown 
in drawin g 6 starts, after jumping to the subroutine of the registration/deletion first shown in drawin g 5 at step 27 and completing 
processing of the registration data which are not recorded [ all ], it progresses to step 28, the magneto-optic disk 7 which is a record 
medium is discharged, and it becomes an end. 

[0069] Therefore, no matter a blowdown instruction may input at what time, while after treatment has been incomplete, a magneto- 
optic disk 7 is not discharged. Similarly, although especially a graphic display is not carried out, after performing the subroutine of the 
registration/deletion which equipped with malfunction which turns off the power source of optical-magnetic disc equipment 1 
accidentally, equipped with a magneto-optic disk 7 and which was shown in drawing 5 R> 5 also at the time of power-source OFF, it 
is good to make it a power source shut off. 

[0070] The place where the 2nd example shown in drawin g 7 differs from the 1 st example ( drawin g I ) is replaced with the managed 
table transfer means 12, drawin g 7 is the functional block diagram showing the configuration of the optical-magnetic disc equipment 
which is the 2nd example of this invention, it is having established the management data transfer means 16 which shows an operation 
of CPU2 similarly, and since other parts are completely the same, they omit explanation. 

[0071] This management data transfer means 16 is outputted to a host machine 9 while it reads that management data from either of 
the FAT7a on a magneto-optic disk 7 and transmits it to FAT5a, when the command of a playback instruction inputs from a host 
machine 9 and there is no accessed management data in FAT5a on a cache buffer 5. 

[0072] In the routine of initial setting shown in drawing 3 R> 3, after initial setting of the 2nd example shown in drawing 7 ends step 1 
and step 2, as the broken line showed, it becomes an end and is jumped to the routine (B) which is the usual activity. Therefore, at the 
time of initialization termination, although the FAT information shown in (A) of a table 1 and (B) and FAT management information 
are memorized on the cache buffer 5, the field of the management data information shown in (C) of a table 1 is cleared. 
[0073] Drawin g 8 is flow drawing showing the routine (B) which is an example of the usual activity of the 2nd example. Each step of 
a routine (B) shown in drawin g 8 is equivalent to each step of a routine (A) altogether shown in drawin g 4 except for step 34. That is, 
since step 30 thru/or step 33 and step 35 thru/or step 39 of a routine (B) is the same as step 10 of a routine (A) thru/or step 13 and step 
15 thru/or step 19 respectively, it omits explanation. 

[0074] If it judges that the command inputted at step 30 is the playback instruction to management data at steps 3 1 and 32 and 
progresses to step 34, it will jump to the subroutine of regeneration, and if processing of a subroutine completes and carries out a 
return, it will return to step 30. Drawin g 9 is flow drawing showing an example of the subroutine of regeneration of the management 
data jumped from step 34 of a routine (B). 

[0075] A start of the subroutine of the regeneration shown in drawin g 9 judges [ which was first accessed at step 40 ] whether 
management data (j) is stored in FAT5a on a cache buffer 5, for example. Therefore, if any one content of the cache information on 
the j-th line of the management data information on a cache buffer 5 is checked, { 10} or { 1 1 }, i.e., the 1st flag, stands, it judges with 
management data G) being stored in FAT5a, it jumps to step 42 and {00} or {01 }, i.e., the 1st flag, does not stand, it progresses to step 
41. 

[0076] At step 41, CPU2 acts as a management data transfer means 16 ( drawin g 7 ), and while transmitting and storing management 



data (j) in FAT5a on redd-out and a cache buffer 5 from either of the FAT7a on a magneto-optic disk 7, the cache information on the j- 
th line of management data information (lj) thru/or all the contents of (nj) are changed into {11}, and it progresses to step 42. 
[0077] At step 42, after reading management data (j) from FAT5a on a cache buffer 5 and outputting to a host machine 9 completely 
like step 14 ( drawin g 4 ) of the routine (A) of the 1st example, a return is carried out to the routine (B) of Maine. 
[0078] If the 1st example and the 2nd example which were explained above are compared, at the time of initialization of optical- 
magnetic disc equipment 1, from either of the FAT7a of the plurality [ means / 12 / managed table transfer ] on a magneto-optic disk 
7, the 1st example will transmit all the information on 1 set of FAT to the FAT field of a cache buffer 5, and will form FAT5a. 
Therefore, a hit ratio when the command of a playback instruction of management data inputs from a host machine 9 is 100%, and 
since it is not necessary to read from FAT7a at all, the time amount to output initiation of the accessed management data (j) is very 
brief. 

[0079] However, only the capacity which stores 1 set of all FAT must be required for a cache buffer 5, and since the die length of the 
management data whose number is one will become large [ a recordable file ] also several m, for example if a record medium is a 
mass thing like a magneto-optic disk although it is short, it must be the cache buffer of a considerable capacity. Therefore, it is hard to 
use the component with an access rate quick not much in cost. 

[0080] On the other hand, however several m of a file may be [ how ] large or many accesses may be performed by the activity on the 
1st, the number of the files which are used actually in ****** will be restricted, and the same file will be accessed repeatedly in many 
cases. 

[0081] If the 2nd example is the management data (j) accessed by beginning when the command of a playback instruction of 
management data inputs from a host machine 9, the management data (j) is transmitted to FAT5a on read-out and a cache buffer 5 
from either of the FAT7a on a magneto-optic disk 7, and it is stored. Therefore, although a transfer of management data (j) takes time 
amount when it begins and a file (j) is accessed, access of the 2nd henceforth is completely the same as that of the 1st example. 
[0082] In this case, since a cache buffer 5 should just have the capacity of the maximum number of the file accessed by the day, it can 
be far managed with small capacity compared with the 1st example, and can use a component with an access rate quick also in cost so 
much. Therefore, depending on an application, the working efficiency of optical-magnetic disc equipment improves more than it like 
the 1 st example. 

[0083] Moreover, the description with which the 1st and 2nd examples were common When the command which records a new file 
from a host machine 9 inputs Since the time amount which records the content of the file ends activation of a record instruction of 
management data only by registering the same management data of a file new [ but ] into FAT5a on a cache buffer 5 Compared with 
the conventional equipment registered into all of two or more FAT7a on a magneto-optic disk 7 each time, the time amount which the 
management data registration accompanying the record instruction execution of a new file takes is shortened substantially, and 
working efficiency improves. 

[0084] Since registration (record) of the management data of the new file to two or more FAT7a on a magneto-optic disk 7 is 
performed when having not inputted at the time of the n on- instruction execution of optical-magnetic disc equipment 1, i.e., a 
command, therefore, working efficiency is not spoiled. It is as having already explained that this is also completely the same as when 
deleting the file already recorded on the magneto-optic disk 7. 

[0085] Furthermore, although the address and the same content of each management data were inputted and were conventionally 
recorded from the host machine 9 each time to two or more FAT7a on a magneto-optic disk 7, respectively when management data 
was carried out (registration or deletion) In this example, since it performs using the address remembered to be the management data 
of FAT5a on the cache buffer 5 which registered the content inputted only at once, communication link time amount with a host 
machine 9 becomes very brief, and working efficiency's of a host machine 9 improves. 

[0086] Since a record medium is discharged after renewal of FAT7a is completed when having not ended renewal of FAT7a on the 
magneto-optic disk 7 as after treatment of the command of a record (or deletion) instruction, and the command with a command or a 
push-button of record-medium blowdown etc. inputs, updating unfinished accident can be prevented. This can be easily applied, also 
when the power source of optical-magnetic disc equipment 1 is turned off accidentally. 
[0087] 

[Effect of the Invention] As explained above, the information record regenerative apparatus by this invention can raise the hit ratio of 
the file control table formed on the record medium, can shorten informational record and the reproductive access time, and can 
improve that working efficiency. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram showing the configuration of the optical-magnetic disc equipment which is the 1st 
example of this invention. 

[Drawin g 2] It is the circuit diagram showing the configuration of the optical-magnetic disc equipment which is one example of the 
information record regenerative apparatus by this invention. 

[Drawing 3] It is flow drawing showing an example of the routine of initial setting of the 1st example shown in drawing 1 . 
[Drawin g 4] It is flow drawing showing the routine (A) which is an example of the activity of the 1st example shown in drawin g 1 . 
[ Drawin g 5] It is flow drawing showing an example of the subroutine of the registration/deletion which the routine (A) shown in 
drawing 4 uses. 

[Drawin g 6] It is flow drawing showing an example of the routine of record-medium blowdown. 

[Drawing 7] It is the functional block diagram showing the configuration of the optical-magnetic disc equipment which is the 2nd 
example of this invention. 

[ Drawin g 81 It is flow drawing showing the routine (B) which is an example of the activity of the 2nd example shown in drawing 7 . 
[Drawing 9] It is flow drawing showing an example of the subroutine of the regeneration which the routine (B) shown in drawin g 8 
uses. 

[Drawing 10 ] It is the top view showing an example of arrangement of the file control table field on the magneto-optic disk which 
both the examples and conventional examples of this invention use. 
[Description of Notations] 

1 : Optical-magnetic disc equipment (information record regenerative apparatus) 

2: CPU 5: Cache buffer 

5a, 7 a: FAT (file control table) 

7: Magneto-optic disk (record medium) 

9: Host machine (high order equipment) 

1 1 : Base information input means 

12: Managed table transfer means 

13: Management data registration means 14: Registration data-logging means 
15: Record-medium blowdown means 16: Management data transfer means 
31a, 31b, 31 c:FAT field 
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7*;n^©7^-fex$nfcear-^&ttttii/T*i'y-> 
a. Ay 7 7 ±©^a^-7*;M&ffl®**(tEirr*§ax 

-^CM^at^^lt. Wt'r>a/t'>77i07 
7'f^ i ga^-7 - ;i/&ffl^T*ffi©E®, S4RCXE® 

jK#±©ffi&©««©#7 7'r;^ax-7*^s«a-r 
-5i5fcLfc%©-ea&-5. 

[0 0 16] ±E©#««Eft»4SBtC*^T. E® 
a^±© 7 7 -f Jl-fflf- 7*;W*«E® StlT^5«^© 
»t#7 7-f ;PfIf-7*;P©7 H UXS:^tJ^-X« 

a««&±&se*^X73tTE»-r*^-xBSX73 

[0 0 1 7] $etE»^HfT^»C K^lC#oT 
A7Jl-5fifa7 : -^^Vy->iAy7 7±©«ax- 

^n&^^jcss-r^wax-^s^^ass^s t 
[0018] *^#^nfri^»c, mm^-^wst^WL 

lC«toT»SSnfe^-Vy->aAy77±©77-1'JVe 
if- ^©fSx-^ © 5 -6E®Ji*±© 7 7 -f )VS 

ax-7";ncES$nr^*^«ax-^«. kesi« 
5<? ^±©«»©<g^©^7 7-f;v«ax-7 - ;nc-?-n-en 
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(4) 

5 

co o 1 9] *swiia»j«#£t»tH? %m\z, ^ax 

-7g®#&t£±oTg®^;fc*Yyv';LA*y7 7± 

© 7 7 -f jumx-^juowix- 7 © 5 %E»«iK*± 

£, &E®&#±©$g:©®«©&7 7l'JI^a7 % -7" 
[0 0 2 0] 

[«UB] ±IB©<t-5IC«^L-fc1fffilH®S±gH«, 10 
«RSI*K*8t— 7*;M£ii^a#7 
*S»iWl4+t y va A*y 7 7 ifflfif-^HS 

ifft«i«»r, iB»«ft±©a»©««©^^©^-rn*^ 

y yirty 7 7±£ii 1 &© 7 7 'f JPflf-^W^ 

[0 0 2 1] Ufc#t?T, ky 0 0%t?a&0, 

^net*77-feX^S©av^^>>->jLA>y7 7T*< 

7 ±© i *a© 7 7 -f ;Hf ax-^nsjij utamroe 
®, S4RtfE»«t*±©*«©«B«©#7r-f;M?a 

5r-7>*ffa-r*#s. fmmmimmommm 

[0 0 2 2] H&^SIff^fcflfax-^te 

7 7-f^«ax-7*;i/S«i«-r**ax-^ 

* y ->:xA'y 7 7±©flf-^ 

mmmmhc. ES«#;±©*&©ffl«©'5-&©^-rn 

fr<D7 7-i Jl'SIf- 7";i/*» 6 7 7 -fe 7 $ tlfc^Sx- 

77-fex$nfcifax-^^-r^Ti&^$nT^5. 

[0 0 2 3] HRfc, fit?8E®W£gB©l BO, fc* 
•f;J/*-r^T77-feX-rSCttt»<, 77-feX(3&# 

^©-r^TS^-rSS^iCJt^TiSA^C/hS < T*tt 
^©#fclT77i:7&K©&V^y->;LAy7 

[0 0 2 4] L7c*<oT. Srb^7 7'f^?l*-rS^ 40 
&fl.«fcy bmi 0 0%T&0, -S77-fe7^n&7 
7 -f *ffltlr-i' »i*EW* 6 tt7 7 -fe;*a«iWfrafc 
|6]±-r^^e., ^$.-5^tt¥^77-feXMS^(6l± 

[0 0 2 5] ±EV»mo««E»S*ig«C*V»T 

St, #77l'^aT— 7*;l/©7HUX*^0^-7 
£afit*8£A7jUT, HC*ty3/a/Xy7r±XttR 
AM*fcE1W«J:4:KJ:D. OS (^I/-/a>- 50 



»H¥8-1 10868 

6 

•>XrA) ©^*^, UMS-DOSTWffl 

*fr—*ja >©^*^(rioT J etii?n««©»^7 

7<Jl^ax-7>©7FL'7#£oTV>Tt>. £<i^ 

«(cMa-rsri:*tniigic^5o unit »wsai * 

K#*It6&E»*#««ffl"r*fc«Eft?f£8S©* 

[0026] ssk, ffax-^ss^a«ES*^* 

fr»fc. IP^7 7'f;i'5IST^*TffL^«a7 ; -75 
E^T^tC, gSEgWH*tC#oTA7JT£'gax-7 
y Ay 7 7±©eay v -7;M&*flffi*£t;:g® 

[0 0 2 7] Lfc**oT. Sru^gax-^ESsn 

SatC, ^-nSfflViTE®«#:±©ttft©ffl«5©&7 7 

7 7-r;vtax-7"jwt58rsnsat > *-©sasg# 

•5. 

[0 0 2 8] ^fcSSx-^ES^att. #*fr*fT* 
■Tftt>%E»«^XttS**^*ff«p*l»V»fcffi*»m 
K, $frL< g»£ nfc*-^ y v- a. A* y 7 7 ±© 7 7 -f )V 

tif-^Kotif-^ © ? *i E»«t#±© 7 7 -i ;p 
ffay-^fcE*snT^av»fl?ax-^*. e®jr 
#±©*»©®i§s©&7 7 -r ;>eax-7 , ;nc^n-en 

Eftf*. 

[0 0 2 9] Lfc^oT, «ar-^SE»^aiC±oT 

s@$nfctfu^7 7'f^©eax-^«. c©^®^ 

-9 E@#S IC ± o TE®«SE«:±©T^T© 7 7 -Y >MS 

«?-7>K:B»sn. Kx-7*;m-r^T5«fsn 
ismawr***. ^©ffiatt#^*ff«fjcfffcn 

tit«E®m2£B©f1^$£^£$*>fcS& 

[0 0 3 0] i&SWi, G*IKrotfJ¥8ktt£MK#& 
Sffl-rS^ftC, «b<S®3*lfc*+y->iAy77± 

©«f It- 7*;^im«^©«ax- 7 © 3 -se®«*± 

©^ax-7";KcE® 3 tlT » ft HflT-^*«So T 

una. ^©8oT^s«ax-7&E»!«#±©«s 
©&«©& 77^ ^eax-^Kr-en-^nE® bfc 

[0 0 3 1] Lfc*bt, ^xtfB@ft^**§tifT3nfc 

s«cE»»#©*ffi****ai3nT. ^a?-7S® 

ffl L TE»St#±©£ 77-f JUIt- 7>©Mfra*?l 

»ifrfrn&©'5, E»s*»^»ffisn*. 

[0 0 3 2] 

[%W©*SS©^fll] KTC©^K©SliS©«S8*0ffi 
fefll«ESfl*Se©09T*43t«SlxW X7SS©« 
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7 

[0 0 3 3] 0 2(C^b/fc3tt8Stx^X?ggltt, ft 
gB3Hfc©(W»Rtf1i&ffiS£fr5CPU2,!:, ROM 

3, RAM4, +fy->an777 5A»ea5^ : E l jy 
;k-7<t, GSKfrTftSXttftTV X* 7 ©fSfflLt 

5 I /FM»SB8 fcfc* OKUSSnTH*. 

[0 0 3 4] CPU2tt*XhT-»9^6©3T>H 10 
ROM3lr^»»»iSnT^57'n^7AfcSe 

»«*ffK M!!lf-i'*HW<lCRAM4'Mrt? 
->arty7r 5KJB*SttfcD, iSftSit-fcx-^SK 

[0 0 3 5] tt'r>aA*77r5£W5^-r> 
a/tUttRAMO-lTfcS^ -$tC*SS©RA 
M 4 <fc 0 fc#*8«/hS Hft 0 CT^-feXjtg©*^.** 

,J EUIt. CPUtHU9 l y7*±K:R»t6nfc^*UT* 25 

ICE)£$nT^.5JSi'&*«#^*6, RAM4J;l5t>7? 

[0 0 3 6] U - httflffi 6 fet-ttt^ttHSRl, 

6 frixaniBB** o ijjehwm* s & «m sans* 



#B8¥8- 1 1 0 8 6 8 

x? 7 ©nttUkttf ■ens©* 

-#«**©IW«l£fT 5 tffBWJR T#§fi!c2 

[0037] 7 r -f mp* i »©*««, ym%7>< X 

0 7 (010) ©ESI3 0©&FATI«3 1a, 3 

1 b-«fl.©ffi«fcE»3*U ^©X^-hTHWX^ 
ESkSnfc-fe * ?ft9t2tt7 r-f iKOflr-i' t bT 
FATHjt3 1 a, 3 1 b-©&F ATC-tn-PnE® 
3*1*. «»fV**fc*&03fc^5VX*ttH-lBnc 
©*B**»fT*>tt**»S. 7KWXHf>7«j/£#f|, -fe 

7?##©*i;:<fco»jS3n-o>*. 

[0 0 3 8] rw^WtCt-S^EBtax^X^gfiia, 
& 7 r -f JUWJffix-*** Sfc* F A T*t*J»S«^f 
ir 1 & * v»HW£*<fr*firli»lc 7 r -f *jW»* 

T7?tx3n*«5S*-©«37 : -*au<rrc>** y 

5/aAt»; 7 r 5 icCM^n, y J'a./ty 7 r 5 ±© 
*3y-7Vl4MMS*K F ATOTMttfl*. 
[0 0 3 9] Sltt, +tf>a/t977 5±©FAT 
£, *t>H«FATftIHT)tiaf X? 7±®77 
-fMtf§FATI«3 la, '3 1b, 3 1 c-©FA 

Ts-€-n-?n i ga-r5fe©tc*^y>a.A5/77 5 (x 

BRAM4) fcffi«3n&Safilffi©-09£i£U *1 
© (A) teFATfiMIS, (B) tt%ttft7*<f* 

*7±©FAT*3HMR*, WIX (C) ttFATfc* 

$n-5#«ax-^©ifsi'r^t.^^7-ty hffit** 

[0 040] 
[*1] 
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(6) 



(A) FATfiMfi 



PATMOR: n 
(FAT©») 



F ATC-££*l* 



4*BB¥8-1 1 0 86 8 



JO 



(B) FATfI«« 



F AT# 1 © 



FAT ft 2© 
X*- KTKl/X 



FAT/tn© 
X*- K7KI/X 



(C) ta-r-*«$8 



M 1 ) 



h(2) 



FATS 1© 



FATS 1 © 



F AT# 1 © 



F AT # 2© 



FATS 2© 
4pv •y^fffg 



FATS 2© 
3p a. tjT$R 



V Mm) 



FATS 1 © 



FATS 2© 



-4 *- 



4 s- 



■4 v- 



F ATS n© 



F ATS n© 



FATS n © 



4 V- 



FATfinffl 



[0 0 4 1] Si© (A) IC^LfcFATfitStt, 
«x-YX?7±©FATM#©&-ffct>-5FAT©» : 
nt, ^■©lifi©FATlC^*n^'gf315 i - : J'©»-r^ 

«x-fX?giil©CPU2 (^-XtiMfiA^S) «t 
AAUT*fyv'aA2'77 5 (X«RAM4) fc|B« 
£-&fcfc©T;fc*. 

[0 0 4 2] SI© (B) t^LfcFAT'gaffaB, 
fSgf-f X^7±©n<@©FAT^©^X^-h7 
Kl/X-ffc;b^#FAT (F AT# 1 , FAT#2-F 
AT # n) ©X^-hTHl/XtCiOffljSStlT^-S. 
FAT©»nRt;&FAT©X^-h7HWXtt, ffiffl 

HMx-fX^ggl Ctt^SftV^S, ^©FAT^SI 
fi??8t>Sl© (A) IC^bfeFATfitSgi^lX, CP 
U 2 ICioT^X h v-» 9 UTEffiiSn*. 
[0 0 4 3] Si© (C) K*Lfceax-*fif$8«, 
ftSBflx-f X * 7 ±KB* S nfcmO© 7 7 -f ;p©#«? 
Sx-*#n<g©FAT# 1, FAT#2-FAT#n 



50 7 F 1/ X F A T © X * - h 7 F W X S £n£ #81 

(1) , *7tyh (2) (m) t, 

F AT©#flT-^ lCli-rS*S-r^^+-V y 

[0 0 4 4] uCT, FATCSnttOS Ct^— r 
^>y-->X5 i A) <hlE@MI«fr<htC.k9Sfc*£<^T 
t>> a#©x^X^Tttn = 2*t5&i:-CfeO. 3K&«x 

fcfrJ. X7^JU©»mtt^tC^{bb. fit 

«©*ifi)WTfc>n£*£s»ir»T. *«©#«£#£:« 

jD"f*— #T&*. 

[0045] ssi, j *^n-?ni = l~n, 

j = l~m£LT, #«5tx><X?7±©i£*FAT6l 
i ©SSlx-* (j) ©X*-F7FV'X«, SI 
© (B) !C7KtfcFATTO»$a©FAT# i ©X*- 
F7FUXC, SI© (O K^UftSgx-^fitS© 

50 gE«ax-^©^7-fe5/ h (j) sauna** etc j: 



-788- 



11 

[0 0 4 6] 3U © (C) KSLfc^ax-^fitSS©* 

Siflr-i' (j) Wfr>aA77r5±©FA 
Tt;:&*ft£ftTV>-5£a>£ScU ®2C077^±«ax 
(j) #ftfiB&5^X?7±©FAT# i (CIESS 

[0 0 4 7] ffcto'S. £1© (C) ir^Ufci-pic^ 

omw-ty-tv m, & i wfat# i o**?^ 
flMre*0. IS j mvgmf-jr (j) ct7tyh 

(j) i*+y->aiiMrc***»s. min. ssjf?© 

**y5/a.1lMI (i j) ©rt$£i£l, ^2CD77^S 
■fc*^T*t>rt. «*«**v5/:iflHI (2 3) © 

{0 0} T&ntf, fif-i' (3) 
y is d. A* v 1 r 5 ±© F A T K&ftte ftTUfcl^ 21 1 £ 

(3) ^ty>j/V;7r 5±©FATtCfeii 

anat. (Sf§3fT©{6©*^y>";i.tiMB£#(;:) w« 
{ i i } \z$tz>. 

[0 0 4 8] Sfc, «*.tf7r-Ol' (j) «Wl/<E» 

-tr-v h (j) *tffi«$n-5t*ic, mjff©-r^T©+ 

*>y-> a. «&©(*!&# 11 0} (CfctK yv'a.Ay 
77 5±©*«5*-*i5«#»»7V;** 7±©£F AT 
&#©FAT#1, FAT#2-FAT#nl:gB»Sn 
SKtoT. *t»'/a«l(lj), (2j)-(n 
j ) OrtfeJtJHfc (ID 

[0 0 4 9] -t&fels, fflaiKfclSOMifflttSfST-* 
1f«©-r^T©+^>y->rLl»ffi©«Ba {0 0} T*D. 
flf-? (j) ^fr>an«y775±©FATl; 

«asnntf. ot&iaxwx? 7 ±©^1**1©®$© 

FATA^TJ^Tfe) fT©-r^T©+-Vy>iffif 
ffi©rt£*< {11} SfcgfLUflfax-* 
( j ) ifi* -V y ->a. A y 7 r 5 ±© F A T *m 
«. JRj ff©-T^T©+^y {10} IC& 

0. ^«»7 i -i'Xi7 7±©FAT[CE®$nn« {1 
1} fcfc*. 

[0050] ®utz<Dfem<»&imi&m-v&zim§$. 
i:fLfc3tiKiif-fX7ifiitt, -€-n^n*tcpu2 

(0 2) ®^ffl*ffl|ggiJ(t*-r^-X{«SA7J^ai 

1. 1 2, eax-^gs^a 1 
3, ssx-^ES^ai 4, fB»»##m#a 1 5 

*Yy->^A'y:7 7 5KO%«3a5 ; .<X?7i:f;:,fc 
D#t»$3tl. +t-;->aA , y775t«Hf^?7 

ii«*n^tt7 7<JM?a^-7jMFAT) 5 a, 7 

a**att&ftTH*. ttffl£txWX£7±©FAT7 a 
ttjlBtttMMBT****. BlTttlBOFATTfW 

[0051] «t, **aofl5ja*7D-H*#Bai/T 



(7) #R!¥8-1 1 0 8 6 8 

12 

H3ttiBliaS«©ffl««Bei*K*»t*^- 
XttffiATJ^Sl 1 t-gax-7;l/teM¥g 1 2 ©ftUB 
©— n-0T*S. 
[0 0 5 2] H3fc*Ufc*I«KJfeO*-^>*«X^- 
hf*fc, *TXT--y7lt?^-XlfSA73#ai 1*» 
ftUHUT, £1© (A) , (B) K^UfcFATtifS, 

FAT*a*«*&fc*»»&*«ii«T***-;* 

y7r5KBita**. *KXyy^2K3i^. SI 
10 © (C) lz^Lfc*^-y->aA*u/7r 5±©Wax-^ 
fim©««£i7U7T-5. 

[0053] $e.(cxxy73Teax-7;u«ii^a 

1 2jWtUBbT, 3K^5VX*7±©**©FAT7 
a ©5 ^©VJ-f 1 J&fc-f ^TSStBLT** y v'a.A* 
y77 5±OFAT««K«aiU ml«Dflr-^* 
S&-5FAT5 a«»dW*fc#fc. «a^-^{t«© 

l*o*7i:?Mi:*7tyh (1) nrntytyh 

(m) £S»U ^lfr7IiMBmff©-r^T©+Yyv' 

{11} tc-rs. 

a? to 0 5 4] z.o&5\zLTwms>fezn7i>, iisr© 

f£3HTfcS;i'-3 1 > (A) c^* >:/*•«. a*. Xf 
y72*»&X>HfCftoT;P-5 1 > (B) [C^Y>7f 

[0055] 0 4 am 1 mmm<Dm%<Dfpm<D-wv$> 

ziv-J-y (A) fc^f 7n-0T<&S. 04(C^Lfc 
)V-=?> (A) *tX^-h-f-5t. Xf 77*1 0T?*7 

54etfXf77*l OfrBIS. 3T>K#A7jLT^n 
50 «Xf^7"l llcjt^riv>H©^$fiJ3gL. B£ 
^&5}iXfv7'12'x > |2jMM*fcSfcfXxy7*l 

S'vwetiittr. 

[0 0 5 6] S£tfr<ere77--y7l 
ttfc7 P l/Xl:iotSt^©M*<77^MfI 
T-i'A^ipJtLT, 7r-f;l'Tabn«7xy7l 3T 
ft&Stx-f X:7 7»6K(BU §ax-*-e<&fttf7>T- 
i/71 4T*t'V>'any77 5ffl77-l')l'flf-7' 

;v5 afrsiMJi/r. -en-en*xhv-»9tcte2iu 

fc©^XT-y7l 01CR.5. 

40 [0 0 5 7] ie»^t?X7 i >y7l 5^Jttrt. 

ttfc7 Hl/XfC«koTlB®#^©«^7T-f;^'ga 
x-^^&M^lxT, 7 7<Jl'T*n«Xfy7'16t? 
iK^TATJ-r ^ 77-f ^©^S^flx^ 7 lCt5 
®UTXxy7l OtCM^. 'gax-i'TftmiXT-y 
71 7 T»££n*:7FUX SBB*tfc«, ^■©7HV' 
XC«toTX7-i/7l 8Tf2gWSrC*5FAT# i 
i = 1 r*Si&>£j&>* ! M5£bT. FAT#lT*n«X 
f«;7'l 9lCjt^7Hl^XtCi^< i gaT i -3'©W$S: 
A7jL> +tr>aA';77 5©7r-f ;PSa7 L -7;U 

50 5 alCS®tTXxy7l OKglD, FAT# IT^It 
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(8) 

13 

y-y^fl OICMS. 
[0 0 5 8] ?Ut>*>. «ST-5'©*(COViT^An 
K, H4**©l*a:** y ->aAs/ 7r6* SKWl/r 

7*SIMT±0t>Jt***air>. eft**0>l«fe 

[0 0 5 9] 0 5tiSS/m8©-»t7>-x>©-e!l£ 

l/TlW©-«)^IE3nfct>©fe«rU>7 7^;i'£J!, 
ttSns) ©P*S£»5xV77 7tcE£U *©* 

[0 0 6 0] U*»l,ft*t&, Sft©V6& 7 r < Mi 

$\z£?T}ftmwmfs.y : j 77 7 KB*an*a», Jt 

O^ax-^ttEft^fc ioT+^r S> S'art? 7 7 5 
K»»a*lTV»T l b*«ft7 ! -<X^7 0*FATK:H:E 

»anTv»av». ftmtxM&T* xi? 

7(c^oTv^Tt>, a^T&srts^-fffax-*** 
E»A^ic«tt3TS®snntf«fc^*>&, tir-i'i: 

[0 0 6 1] ®5\Z7fihtc%®/ftm<r>V7)V-3->& 

±©FAT7 a{CE»L,TV^^Sfb<»S$nfce : a 50 
x~7 (S»x-7) ©#*. Tttto-felW** (10} 

r$>z**yi'3.mm an ©**«reu awn 

tf'J7->U *ntfX7-y7*2 l^Jitr. 
[0 0 6 2] Xf772 lTMi, CPU2*'lftf-^ 
E8?g*14 (01) tLTftfflLT. **y^a7t» 
7r5±©£&x-7 (j) *FAT#ifcE»U * 
IryS'aflMR (i j) £ (11) = 
l~n©n0iSSU&&7xy7'2 2^ittf. 7xy7' 
2 2Ttt7T-y7*2 OTSiMLfc^ttHUfJSSfftJ 

5. 

[0 0 6 3] 0 5t;:*bfcs#/i*t8©iJ-7';u-x>a< 
77-F-rst, ^E&roasx-^s-r^Tffiaui^ 

n? 7 r 5 ±©** v is3.tfmo&%\zg-rz>mm\m 

a6T*«>V»*>6WBCft6ttV>«». #fiBftxi'77 7± 
OgSiiSS^OFAKDflr-:? (j) 

[0 0 6 4] t©ftft*XhV-»9a>5*037>H 50 



1 10 8 6 8 

««1 1/T75. tot. 37>FC 

*&*©«****< wti/r. nv>K*<x?rrn« 

S&/mil©tf7*JU-x>£7F?/7 , tT, 3T>H* 

^s*fTbT^e.u-7*ji'-5 i >sHwr5«fc3c-rntf 

[0 0 6 5] ife-SWi. 0 5 ic^Ufc*7;u-5 1 >©7 
t-u/72 2*MI»UT, 7xy7*2 l*tj^n(i'J^-> 
1-*±5KUTt>J:V». £©»&». U-7;i/-5 L >©7 

[0 0 6 6] *Xh7-»9*5©a7 
»x V 77811 1#2MR©#7 KV-»©*H7 i -^^ 

«fa[IJ ! fevi'>7*l<T<£fr*K ±E©<fc5fcl*ffflfii!e 
©fc*©gM£iD;LT fe£Jli±©Nt*tt8£ L£ V». 
[0 0 6 7] fc«U 3?>l<(OAW«^lfcS:». 

en ©#^*nff Ltt&\z&&/wm<DV7)\'- : ? > 

#*©»»8*3flfTl/TV»*Wfc, 3fc««xV X7 7 * 

»uan*an««**. 

[0 0 6 8] 06 tt. *©J:5ft***»±-i-*&*0 
E®i£#$ffl*g! 151?ib5CPU2 ©;p-?>©-CT 
&*-r7n-0T*5. #ffi^xV77 7©#ffli3M*# 
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